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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase a NOx purification ratio while 
reducing an amount of ammonia emitted to the atmosphere. 
SOLUTION: A NOx reduction catalyst 18 suitable for reducing NOx in 
exhaust gas by ammonia in oxygen-excessive condition is disposed in an 
exhaust passage of an internal combustion engine. An ammonia oxidation 
catalyst 21 suitable for oxidizing ammonia to nitrogen in oxygen- 
excessive condition is disposed in the exhaust passage downstream of 
the NOx reduction catalyst 18. Aqueous urea is supplied from supply 
means 24 in an exhaust passage 1 7 upstream of the NOx reduction 
catalyst 18. A supply quantity of the aqueous urea is controlled such that 
an equivalence ratio thereof with respect to a flow rate of the NOx 
flowing in the NOx reduction catalyst 18 is greater than 1. 
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ROM 



RAM 
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CPU 
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cT] |b-ram 



B-RAM 
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ftffi2 001-50035 



im*m 1 ] mmmmottx? >*-7\z& ym% 

«H#ftaBAl::Eau ISNOx 3i7c®^(3T>^~ 

1L, NO x ilTcftfc^ONOx atAil^-T^HirlBT 7 
2 ] M1ET >^E-7 BfcflUtoaftMKaa 

o&&tf4m&mmmto\z&%tmm2fttct$izim 

KS»H:rt<i *y 3 7>^-7»{b 

a®naaH0»ftgHban. 

[if 4] |j|E7 >^-7^ib§«3A«lT? fe 
*R*a i rcEtt<DrtattN0)&ft»4b&a. 

[000 1] 

*»ar*i*««Ba>W«*fc 

SSElcH-TS. 

[0002] 

a*aaia>"*fc^7.>^-7iz*y*ft 
*H#fta»rticE«L. No x a7cttttica**»» 

£{*$SL. NOx a5cftfe^(DNOx 3SAS£3Rtf)TN 
o x aA»=»-r*B*©«IS«(£Oa*H:^i 

MbS<^»-efca (HW3- 12971 2^«# 

SB) o 
[0003] 

m\z i ic-&^-t±^<b Ltt,N o x aattMEicsfEA-r* 

±X(DNO x &X5Z1*£Z>fr\+Vl*tji< % NO x IS* 

aaitt i *"y**#<t"4fcNo x a5c*jwt*u 
c<Dk$%mft : £*:£<'fz>\z-DtixNo x myzmt<m 

»»r=aA'r*NOx"*^»LTffl«i(DB**»**w 



[0 0 0 4] LfrLttfl<&. B**&&taMi::0ttt-r 

§tNo x a5E»«^&*«a>T>^-T^#u*ix. 

ffiotNO x a?c**ii**1i-*fctf)lc[4NOx STcflfe 

$fi»LooNOx9fc*$K»5:t £ 4 A 

[0 0 0 5] 

\z-\wmo>mmz&tii2 % WLmmmottxT^^-T 

\Z&*>)m%.1SXtp(DNO x %m5z-f&<DlzmLtzNO x 

aTcttui^an^ftaanicEKL. no x MTtmmz 

>^nr*a*icaft-r z<D\zm\~tzT>=E=.TmtM 
*®£no x a5ctt«rtxi*No x a5c«jiTaE0)»»a 

S&rtfcE«U no x a5utt«-^<DNO x 3SAgrc*rr 

swrEr>^=r»±ft^«<D«»ea<Da«jt*<i *y 
icffit b ^ w m-t £ £ 3 lc 

Ltu§o Hi* i msomxxit. no x mjtmmzi& 

*3&<»<«i#**t. z<Dt$No x a7c»a*^*as* 

[0 0 0 6] Sfc2*B<D#ggHfC<fc*Ltf 1#gCD^0^lC 

fcLNr. i»Er>^-ra<tttaoa.fiE^*aaj*«sH 
Wfzfcs^gA^WKL-cr^^E^rafcMaoa*^ 
*aafiiBHrticfcst*]Bf*ttfct#fcf*«rEa*it 

a^«aasttHrti=ftLx^2pjBf*tLfci:#ic«[Ea« 

l:bA<mTlc^^:^ ^ l:3lcME^«:^tt^&a**J»LTL^ 

tfaaaaaan \z & « £ * ciasdatttttfft ft * « 

[0 0 0 7]. *fc3#Sa>»KlC<J:ttli1.SB<DftBHfC 
fctvc, ffiiE^itbtfi *-y **#<^o«ttT(c«:*. 
* 3 f ::lfrE»{*0>tt£a * WW It % o " * fc 4 # 1 CD 

sroawicfi^r. MtBT>^-TKfb«i^-if^7-r 

[0 0 0 8] 

-man*** 2tt»j&£» 3i*«aa2Wi£«» 
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$ 9 IC$1$S£ "9— 9 ttftft$f * h 1 0 

[0 0 0 9] -^r % #Sl7K— h7l*#K-7-*;uKl 4 
£tf-LTftt!£l 5jiS§Lfc^r-v>^i 6<z>APffil:i 

rttsti 8^^/iLfc^—i>>y 1 9(c^$g*ti^o y 

-v>^1 9©fflP«Ptt»tt*2 0*^LrlWfll2 1 * 
rtBSLfcy— *»^2 2<DAP*fca«**L. >r— 
^2 2 0>UJP»l*#ft»2 3(cS$£*H^o *sas«t? 
tttttti 5f*Mb«ffi£#-r**a. MiUflMtflUKx 

i*=5ctt«fr&;&y, tttti 8tt»«iasH<Dtt-e7> 
no x aTcttat^&fcy . ®$^2 i i*»*aft*ja>*£-o 

[oo.i o] {hi iz^-rmmmvit. no x m^mmi 

^A£gftLfcftMKV2 05 XT i 02 (JUT. /^v 
U Ca>St*:±|zPCu^iSi#Ly--»^Cu/ZSM5 

(JUT. mm-^* Mumti*?) jwhi*&*l*. - 
xiiif^^-r m§(*±icg*p t&tfiHcu*ai*Lfc 

[00 1 1] 3 tt«»IJif-/<l^«) $=1 

*4E-b>-9- (B^Lfcl*) 3&<WW(t6*trfe U . ^*4J± 
S ««**EE i: «C 4 cfc 5 ?<Dti:H3«jMM» 
[00 1 2] *&fc, »gf 1 7l:»fteSt2 4tfft 

5<t. ^#§2 6(1:, «tt»*>^2 7t, nmmwx 

3iE*M»#2 8i£ft«-f<& Q ^>^2 5^[z^^btt 

t26, ««tK>^2 7. &tf«ttfiJffl£%S«ltt#2 
8 t*Lt»W 1 7 rtfcflM&Sfii. 
[0013] a^©j«pjL-^ h3 0(i-r^it;uzi>bfa. 

5R*IrJ1±/<X3 1 !CckoTSLMz»«$ 

W:Rom (y— Ktf-r/yy^ey) 32. ram (5> 

^AT^-bxy^U) 33. CPu'(7-f^D?Ptf 
*> 3 4. ttB>«aircttME$tir^«B-RAM tAy 



^77^RAM) 3 5. A*tK— H3 6. atfttiuK— 
h 3 7 * JMI-T 4o «SBI*f* 1 iztettRftfllTkaStttH 
■rSfc«>a>*S-tz>-y-3 8tfttttH-&tL« d<7>7KS-fe> 
■9-3 8tt*B8Jfr»*a*«-rtB*«ffi*3B±-r*. xp 
y h;u#i 3±ata>aftStSf^ hi ortfcteQtAffiASM: 

aE**auj-r*fc»G)?RAffi«jt-i2>-y.3 g^K* 

tt. ca>»Affi»«-b>-y-3 9l*iRAfflftlt»3lE«*« 

ru**E«ss±-r*. »ft*2onictt*ft*2on 

ftM&1 8<7>Sffi£aLTfcy. JUTNO x STcAk^S 
TNC««o »fttt2 3rtfZ(±»««2 31* 

1 ote«s*i % -a>aj£-te>-y-4 1 ttco&swujxa* 

»fttt«2 1 <Z>ajS^*LTfey. JUT7>^7l£lb 
iHaSTACirflit*, T^-b^^Ou (H^ 

9, 4 0, 4 1, 4 2<DfcB*«-^(**^»J6-#-4ApSe 
»»4 3*^LrA*7K— H3 6fzA**tt& 0 * & 

«BliaiK»Sttttj^4fcto<7)igie»ir>-^4 4*<A 

*tK— h3 6fZ»tt*tt« 0 C(D|D(gfti 2 >-9.4 4l*a 

H3 7i*acs-rsffi«ii5itt4 5**Lras»«it#3. 

Xf7^-^1 2. /K>^2 7. atf SSMWHB* 2 8 
[0 0 14] fTizfiLfc^ofZNOx 3l7c®$$1 8 

±3t<&i*fitWi 7rtizr*r> : E=.7'«±ft*tti**trja 

f*A^«IS**t*o 7> : EZ7^ML^7> : Er7^ 

^-T^^fei: Lra^<D<b*.«a*ffllv«ci:^ 
§-4o *»8Hl3*SS|Jfiffi|-ett7'.>..^-T»±<bdttlt 
LtB*.(CO (NH2 ) 2 ) *ffll>Tfe-y-. T>^- 

T*±fl:€r«a t L r ffl 1 vt -t \ 

-fti'ttoriaiT; no x a5c«jflEi 8±sko>#ftV'i 7 

[0 0 1 5] a«lift**^A/-CL^»»*X + lCB** 

tcMS^I 8±ICfct\r^^CO (NH2 ) 2 
4T>^E-TNH3 l^cfcy^TC^^^ (0fl;U£4NH3 
+ 4NO + 02 -*4N2 4- 6H2 O) 0 C^if^CDT^ 

-ogi^mjiKF^^IiNOx ii5cMi«i 8rtlzfel+s 
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(±15(3:1 9 O^lZtel^XzsTX^MlzmtL. isTZJl 
»(i(5(i 3 6 0 "Cfcfcl *T v7 ^KXIiW V v7 

[0 0 16] ^-T+LlcL-CtNOx «ro«J«1 8(::*il* 
TSlAtSNOx li^b^t^y^-TNHs 
(CfcotSTcSti*, CCD^. ±a(DKCSa^&^ 

*J:3icno x tr^- T<bi*3lii±. v^Eju-csft 

-T^o ttot. 3Iii±l±NO x ^7cM©1 8^NO x 

B**»»0)flt«S**«HHi-riitf. no x SdcMttti 8 

[0 0 17] LfrLfttf lUT^^cfcdfc^ait 

O x £iI^£C£(;£-C*^ftl^o — 2u B2C:^**t* 
S«tt*-i NO* *ft*E 

FF**ii*U C(D£#S«lfc£:fc#<*-5l::o;h/CN 
o x S*fc*EFFjb<i£*-r5 0 Sl*Jft*.*i:* NO x it 

7u®^i 8^cdno x aA*ic»urii*a)«R**ssa 

[00 18] LfrLft*<&« H2lc^*tt*«fc5r-IS* 
7K?Sja*MPJ(^«S-r^i:NO x i!5c«SJi1 8frt>7> 

*=.TW#mzti* zcdt m ft mo (nh 3 > 
i*a«it;**#<"r*r=-3*trJ«*-r*. ^otno x 

W(:icfc*3iifi0!lT?l** NO x SteMMI 8T0tt(D»»a 
tt<btt«2 1 \zt$^X»m07> s e=-7£Wiitftl£'*i> 

•kaiztri^*'. in*>. T>^^rK<btt»2 i 

03&<±/jE**l* (4NH3 +502 -4NO+6H 

2 O) o C<7>cfc5(-LT*fili$*tfcN-Ott*l^ay(7) 

T^-TtSfS-TS (4NH3 +4NO + 02 -4N 
2 +6H2 O) o C<Dcfc5ft5E*KlSI-<fcy7>^— 7 

[0 0 19] Sot, **WI-<fc*Stlfi«TI4. 7>^E 
-7»<bHM»2 UNO x it5cfi4&1 8T3ttO)»aaK 
fldlBSU NO x il7cM$Sl 8a0NO x SAiC^ 

****a>«i&*<D3«jtj&< i ck y < ft* j= 5 i= 
R**»*fl>tt*&*£ffl» lti** t i^oct left *„ 

C(7)d:5l3-r* < t. NO x #ft*tt»t><i»LO 

*(Dflttft*a)W«i*fB*<b-c*«. 



[0 0 2 0] C(D*§£\ 7>^-7<7)58&fi:j6£fi»l:: 

±u*Lto«fctoizi±T>^-7*T>^-r»(b«a 

2 1 rtK&ftLTfc Ll\» — Mir=j^V 

(4«*ufcT> : E-7'iSl*«e***Lr^4. tot, 7 
>^-7»ftttME2 1 t LXtt^-t hSJlttLfettltt 
Jb<#SLl\> 7>^7libK2 1(7)7> 

ftft^^-Cfci. C<&*£. »*L<l*3*itJ&«1 *y 
< fro 5 15TF t ft *£ ^ I^B**»aa>tt»**< 
Mlc»^L<l4^ftJt^2IU±^0 5JilT«!r 
ft*£ 5 lcR**»»(0ttJ&a3&<«JfHiaF*t-& o 

[00 2 1 ] LfrLft**£>. T> J E-7K<btt«|2 1 (D 
r>^~7»*tB*l*T>^-7»{b«fflta«T ACIC 
£te#-r*o i3(±7>^7St^ONO x 
ftL^^ib#X*««Lfca$a>T^ i E-Tttft»at2 

10)*ft$EANSSLri^. CCT?HMb*E.A Nl* 
7^^:-7mtm%2 1 W> : E-7SAit, T> 

7>=E-7mtMS&}&feT AC*«ttl*fc*|Cl*$M: 
*EANI*ffi<ftoTl**o d*U*T>^— rttibMttt 
2 1 *<SttttJ8lCftlxfc«)1?&*i:#7L8tt*o T>^E 
- TMIbtttttfla T A C A<» < ft * t 8Mb* E A N l*2fe 
*l=*<fty. rV^-TlMI^gTAC^TlL 
*^tTL*lJ*K< ft* t L L <fc l J t 

jtf < ft*o 

[0 0 2 2] ^fefCTV^-rKfettaaSTAC^iS 
<ft*fc8Mb*EANI*l3:l3M 0 0%fC$t}#*tL*o * 

^icr^-rtt^jataSTAc^aKftst^b* 
EANte&siceTU rv^-rKfcftkaajtTAc 

J^±H L * L^tt T U J: y t, * < ft * t fHMHEJtlb* L 

Let y cw±±a©a*sj6©3%*«a) 

lefty, *a>«***coNo*<».ta**L*fcto-e**t 

[0023] tzx. mtmB;ANm^mm^itmL 
l -j: y t ifc < ft * r > ^ - TK<b»«as t a c <d mm 
*mm ! &&mm£wtz>b: *§£w\z&z>n$&mx{t. 

7 >^z7»ft«!)iaST a cA<«iiajseHrtie&-* 

;S^ffiffl^ iz fc* <t flK **ifc t £lcf*3ftJt*< 2 1U± 
5jaTft**5«=»**»a©ttl&**»J1BlL. T>^E 

- 7 iMbMHtaut t a c b<m® )&mm m \z ft t % t * ik 

*tLfct*lel±SfiltA<1 lcft*J:5leR|||7KjSaott 
[0 0 2 4] 7^-7HbMi2 1^ib$EAN^ 

i&^i:LN : 5Ci:l*afiit^^#< LttTV^ilb 
®^2 1 t+5}C7 >€-7^Mt?^C <b ^ It 
t^*o *CT?*»BBlc***H6«^l*. T>^-TK<b 
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[0025] sfeic. mAriz^-rju— *>*#IHLTftM& 

»paafcya>No x a5c«i«ti 8^no x ska«ic» 

o x SlEA*l*«Hflflr**-rNO x a5c«l«EjaSTNC 
^<fc*lzo*iTJi*U SAfiMGatf*S<4 

^(cottrti^-r^o Sot, si^iiQE^NOx 

515c«aa«TNC3b<JK<35:*lzo*LTi|»*L. p&A£ 
«»Ga3&<*#<3&:*rcotirii*:-r*o zomm<D% 
«QEi*^«)jt*rccby3R»6*trfey. no x S5c® 

ttTN C&tfq&A^gG a CDfl&t LTIH 5 (Ztf 
^7 7^W^ROM3 2P*3l::fB«S;K-Cl* 
So 

[0026] «<xf7?i o i x*\*. T>*-rmt 

tt»;fiSTAC*<«fcffl;fiffiiBH (■ 3)' 

*<*l»I**LSo 7>^z7i«l;MT A CA<1S 

^H^Ic^iN^^ic^^iN-rrx-x^^i o 2lci§|*K 

riMisjiTA c^flaajae«»Bnr=ft«J: 

HIST A CtttS L^Oj|fc*E A N (13) Icifcffil 
?*So COli*fl6»K I lir^-TiibMSgTA 

cornet Lxm 6 ic^s ti4 v ^ ycomv^ito rom 

t? 0 xf7?i o 4-ei*a«QEfcif*«ftK i £§n# . 
-rsctjc^yKSR^awj^iQB^itajitL* cq 
b=q e ■ k i ) o ztoittimatQBitmMo^mit 

Q= (QB-SQ'KR) + (QB- 
= (QB-SQ ■ KR) - (1 +K 

s e $!®<Dmmv-*<7Mzteif&mwmmftmmsQR 

tf*tt»BSfcya>B»0)flt|&»Q***L-e+tSQO L 
*tfcB*itt«lll8MfZttQOLD ■ KST^tl^o £ 
SQOLD ■ KRT?^$*lSo ftoT. ^IsKDfflaiiM 

* ;kc fc \tzmnm.mftffim s q -<?* * n * c t 



[0027] ^<X J r>v^ > 1 05^bXf7?1 09* 

t&*R*o>»*«i&aQBa>ajE«»-cfcs. 

±i£<D£5lc«j$£;|xSNOx 35ctttti-8ld:R«^(d: 
So ccDWjft-ttai^^—XAfzo^rttW&jbMcSFti 
$£1~S : fc>0)£#*.£>;KTl^So fcfc, T 7 ^^— TCOBT: 

[0028] Cia>«fc5ICNO x 95ctttt 1 8 ^jK-- 

St. NO x ilTcto^l 8rt(zR**<»«*ttSfc*lC 
ISNO x itTcOfc^fCi^^T^^-T^fiL. NO 

(-cfcSiafiffilt?l±. no x StcWJSi s^cDJS^WiKa 
MNO x StcMMI 8^&0>£R*«[Uit«l36L. d 

B *»IEf S £ 5 13 LTl^S, ' 

[0029] Zh>\zmm\zmwTtz>o no x «5cittJ9Ei 

»*R*K , »*sQrc»-rs*ttft»iafcyrcNOx it 
Mi 8^&ttta**i«js**a)a*«]ftffi«jaKR 
«i. o) . mtt^pasfcyoRiRott^iizit'-rs 
*tt^nafcyicNo x StcMmi sr^K^ttsmx 
*a>a#£ wisest ks «i. o) T^-rt-r st. 
mitmm*ktzv\zNo x m^mmi s^bW^w 

fHiliffitBSftfCliSQ • KRT*SS^ 0 ffl*). SQ • 
QliQB-SQ • KRdrf^fe^o Cia)**;.*^ 

BtnnsfcyrcNOx StcAMUM 8i=K>ft3*L£K**i* 

(QB-SQ • KR) • KStSjftli 
t (QB-SQ-KR) - KS/£IW£t^. 0 . 

[0030] ^or. *ffittmiafcyi=ttief^#B* 

SQ ■ KR) - KS 

S) 

[003 1 ] 

SQ=SQO LD+QOLD • KS— SQOLD • KR 
^tfH4£#K-f ££ x Xf-;?1 0 5T?tti7O7-; 
^6B««*KS*<*U*tt*. »MfS§&KSl£NO 

x «5cj»»fii 8(Dpnfttt**a)iR*jK i «*MAxic**-r 

^)SISf»liS QCDJtS Q/MAXtf** < fcSCl 

otitis <#y. No x «7cto&aa£TNc*<ie<£ 

«fcy*»&+tTfcy. JtSQ/MAXMNO x it^cfl* 
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fi6ROM3 2fiC:|Elf £;KTl^&o 

[0 0 3 2] &< X^fy^l 06t*l*i8CD77^b 
ftU«»KR4<jmi*n*. fttt«BtKRI4NO x Stc 

*aa«TNC^*<«4lco*tr«»*:L. KAffifti 

tt^toneM^cfcy^to&tiTfey. no x MTtmm&m. 

T N caT/9RAffi«*G a (Omi&t LTl 8 IC^$;h,6 

[0033] g<^f7^i 0 7-ett»»R*K , ittis 

QjWtt£*lS (SQ = SQOLD + QOL D ■ KS- 
SQOLD ■ KR) o fi!<Xf;^1 0 8 T?l*J&{M#fH 

afcya>B*o>ttie*QA<»a3**t* (q= (qb-s 

Q-KR) • (1+KS) ) o i<^f 7^1 09t*li 
QA^tlftlSQOLD, QOLD<h:LTfB1t£tt£o 

[0034] i<xf^i 1 o-ei**ffi»i«afey<D 
B*a>«sie*QicasajEfis»K c *»*-r * c t i=* 

6 (QL = Q ■ K C) o CCT?»ff«IE«»KCI*««S 
t>*L6*<Z>^fe£ 0 B«*»jStLT30li 
il^KCCDfili ( 1 0 0 + 3 O) /3 0 = 4. 3 <t & 

^ 0 a*«»#2 8i**B<DmttftiHafcy<z)»**» 

[0 0 3 5] *«MI-«fe5S61fifi>J"ei*. CCD^lCNO 

x S5ctt»i saRXtftt • Jka«tft*#i«Lra*a) 
TACA<*safia«Hrti3*«i:#rc Mercs**** 

i ttTlcfl: y AIM* 5 <fc y t < «:« «TS&tert*a&£o 

7>%-7iiftttiKaaTActf«aajft«!Hn 

tttffc«o 
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